show that by applying long and short strategies during the bubble formation and short strategies after the bubble burst, it not only produces returns that are significantly greater than buy and hold strategies, but also produces greater wealth compared with TA strategies without trading rules. We conclude these bubble detection signals help investors generate greater wealth from applying appropriate long and short Moving Average (MA) strategies.
5 even find that returns could be negative under transaction costs. Their work is consistent with the efficient market hypothesis, which states that current price reflects all available information, including the past history of prices and trading volume, so that one cannot expect abnormal returns (Fama, 1970) . Sweeney (1988) shows that filter rules similar to that of Fama and Blume (1966) can produce profits depending on the level of transaction costs.
Many researchers (see Fama (1965) and Neftci (1991) among others) have concluded that TA is not able to predict future movements in the stock market, and that a simple buy-and-hold strategy outperforms trading rules. Isakov and Hollistein (1998) report that transaction costs eliminate technical trading profits in the Swiss stock market. They suggest conditions where large investors may profit from moving average trading rules. However, Frankel and Froot (1990) find that there was a shift from fundamentals to TA in the 1980s, and that market practitioners rely on TA in forecasting the market. Moreover, the prevalence of real time information services that provide detailed, comprehensive and up-to-date technical analysis information, such as Reuters and Telerate, suggests that TA is used widely. Mills (1997) analyses the trading rules using data from the London Stock Exchange FT30 index for the period , and finds that the rules actually work for the most of the sample period, at least up to the 1980's. However, these findings are also contradictory, as after the 1980's the buy-and-hold strategy dominates the trading rule strategy. Chong and Ng (2008) reexamine the issue by using the same data set as Mills, but divide the data into three samples and review the RSI and MACD trading rules. They conclude that the RSI and MACD trading rules are able to out-perform the buy-and-hold strategy, and find that this conclusion is robust to their choice of the sample period. The returns for the trading rules are statistically significant at the 5% level. Other research concludes that TA contains significant forecasting power, and that analysts can identify a trend that can be exploited during the sluggish adjustment of stock price to fundamental supply and demand phenomena. Wong et al. (2003) conclude that TA can be useful, and calculate test statistics which suggest that both MA and RSI indicators pass the tests in generating significant positive returns. Ratner and Leal (1999) estimate the efficacy of using technical trading rules (10 variable length moving averages) in emerging markets of Latin America and Asia. The results demonstrate on average that superior profits after estimated trading costs can be achieved by technical trading rules over a simple buy and hold strategy only in certain countries, specifically Mexico, Taiwan and Thailand. The profitability of technical trading rules in emerging markets may be associated with the persistence of returns, or autocorrelation, in these markets. Harvey (1995a) finds that the autocorrelation in emerging markets is much higher than in developed markets. Harvey (1995b) contends that emerging market returns 6 seem to be predictable when using international and local risk factors. Balvers et al. (1990) find that stock returns can be predicted using national aggregate output. Campbell (1987) , Campbell and Shiller (1988a, 1988b) , Fama and French (1989); and Breen et al. (1990) find that stock returns can be predicted to a large degree by the PE ratio, dividend yields, business conditions and economic variables. Lo et al. (2000) find that US share prices over the period are unusually recurrent. Although they do not show that the patterns are predictable enough to make sufficient profits to justify the risks, the authors conclude that this is possible. Wong et al. (2005) conclude that in the Shanghai, Hong Kong and Taiwan stock exchanges, TA outperforms a buy-and-hold strategy, and that the cumulative wealth obtained also surpasses that of the buy-and-hold strategy under transaction costs. The conclusion is that the Greater China stock markets, in general, are not efficient.
Other work by Allen and Taylor (1990) and Neftci (1991) find that simple TA has significant forecasting power. Brock et al. (1992) demonstrate that a relatively simple set of technical trading rules possesses significant forecasting power for changes in the DJIA over a long sample period. However, Ready (1997) finds that, apart from the earlier sub-period 1970-1974, MV generally underperforms the buy and hold strategy. Bessembinder and Chan (1998) find that the Brock et al. (1992) trading rules can be profitable in some Asian countries when trading costs are considered. Hudson et al. (1996) find that the Brock et al. (1992) trading rules have some ability to predict the FT30 series of returns, but that no significant gains are found after factoring in trading costs. Kung and Wong (2009a) conduct an analysis using two popular trading rules, namely MA and TRB, to assess whether or not the gradual liberalization of Taiwan's securities markets has improved the efficiency of its stock market. The results show that the two rules have considerable predictive power for 1983-1990; become less predictive for 1991-1997; and cannot predict the market for 1998-2005. These results indicate that the efficiency of the Taiwan stock market has been greatly enhanced by the liberalization measures implemented over the last 20 years.
In spite of the multitude of published papers on TA, only a few have addressed bubbles and downturns. Wong et al. (2001) examine whether buy/sell signals generated from the E/P ratio and bond yield could help investors avoid market crashes and beat the stock market. They conclude that the trading signals from the indicator can enable investors to escape from most of the crashes and catch most of the bull runs, thereby generating significant profits. Other attempts include Fisher and Statman (2003) , who find that consumer confidence are able to predict some stock returns when predicting Nasdaq and small cap stock returns. They find a 7 negative and statistically significant relationship between the level of the expectations component of the Conference Board confidence in one month in Nasdaq and small cap stocks in the following month. However, they do not find the same relationship to be statistically significant when considering the S&P 500 index.
In addition, Lam et al. (2007) examine whether a day's surge or plummet in stock price can serve as a market entry or exit signal. They find that the trading rules perform well in the Asian indices but not in those of Europe and the USA. In the aftermath of the Asian financial crisis, a series of reform and liberalization measures have been implemented in Singapore to upgrade its financial markets. Kung and Wong (2009b) investigate whether these measures have led to less profitability for those investors who employ technical rules for trading stocks.
They find that the three trading rules consistently generate higher annual returns for 1988-1996 than those for 1999-2007. Furthermore, they generally perform better than the buy-and-hold strategy for 1988-1996, but perform no better than the buy-and-hold strategy for 1999-2007. These findings suggest that the efficiency of the Singapore stock market has been considerably enhanced by the measures implemented after the crisis.
Wong and McAleer (2009) examine the Presidential election cycle and find that stock prices fall during the first half of a Presidency, reach a trough in the second year, rise during the second half of a Presidency, and reach a peak in the third or fourth year. They also find that the Republican Party may have greater cause to engage in active policy manipulation to win re-election than their Democratic counterparts. This paper is similar to Wong et al. (2005) in that we use simple TA tools, including the moving regression lines, and indicators such as stock returns and volatility to signal the formation and bursting of financial bubbles in HSI during 1997 HSI during , 2008 and Nasdaq during 2000. The paper also examines different technical trading rules to see which strategy is able to generate the greatest wealth for investors.
Four Properties
Common to the 97, dot-com and 07 Bubbles. Property 1. Accumulation of abnormally high returns. We first consider the 97 bubble. Tables 1-2 shows that during the 2-year period before the 4 months preceding the peak of the 97 bubble, the ratio of the number of days with positive returns to the number of days of negative returns of the HSI daily index is around 53:47.
However, in the 4 months preceding the 97 peak, the ratio increases to 59:40, a significant increase in the proportion of days with positive returns. A similar pattern is seen in the dot-com bubble, with the ratio for Nasdaq daily returns increasing from 56:44 to 68:32 for the 5 months preceding the 2000 peak. A similar increase in the ratio is seen for the 07 bubble.
The ratio increases from 56.7:42.1 for the period June 10, 2005 to June 11, 2007 for the 4 months preceding the 07 peak.
As for the size of returns, for the 97 bubble, the average daily return for HSI in the 2-year period before the 4 months preceding the 97 peak is merely 0.06%, but it increases to 0.40% for the 4 months before the 97 peak. The annualized return for the same 2-year period is just 16.7%, but it increases sharply to over 118.1% for the 4 months preceding the 97 peak. For the dot-com bubble, the average daily returns for NASDAQ in the 2 years before 5 months preceding the 00 peak is about 0.11%, but then it increases five times to 0.43%, with the annualized return for the corresponding period increasing from 44% to about 221% (see Tables 3-4 for further details). For the 07 bubble, the average daily return of HSI for the 2-year period preceding 4 months before the 07 peak is merely 0.08%, which then increases significantly to 0.43% for the 4 months before the 07 peak. The annualized return for the same 2-year period is merely 24.1%, compared to 133.4% in the 4 months preceding the 07 peak.
These results are not particularly surprising. In order to compensate for the possibility of a bubble bursting, investors would require higher returns during a bubble than during normal times. These two facts constitute the first property of bubble formation, namely a significant increase in the ratio of the number of days with positive returns to the number of days with negative returns for the 4 months preceding the peak of a bubble, as well as abnormally high returns for the 4 months preceding the peak of a bubble. Property 2. Peak rises more than 10% above +1SD trend. We plot the time series for the three bubbles examined in this paper. In order to construct these figures, we choose a low point in the preceding dominant upward trend; that is, July 14, 1995 in Figure 1A for the 97 bubble, August 31, 1998 in Figure 1B for the dot-com bubble, and March 5, 2007 in Figure 1C for the 07 bubble. Thereafter, we obtain the prediction price for a certain day by regressing stock price at time t using the data from the starting point to time t-1. In order to do so for each time t, we construct the moving linear regression line.
For the 97 bubble, on 7/8/97, the HSI reaches its peak of 16,673, which is far beyond the +1SD prediction line by 10%. As for the dot-com bubble, the rise is more pronounced, with the NASDAQ rising above the +1SD prediction line by more than 17% on 10/3/00. A similar result is seen in the 07 case. On 30/10/07, the HSI reaches its peak of 31,638.22, which is far above the +1SD prediction line by 11%.
Hence, properly 2 of a bubble is that the peak of the index could rise beyond the +1SD prediction line from the moving linear regression by 10% or more.
Property 3. Increase in volatility.
The third property associated with the formation of a bubble is an increase in the volatility of stock returns, where return refers to log return. The volatility is simply the standard deviation of log returns for a specified period. During a bubble formation, prices rise beyond their fundamental value and are no longer driven by objective new information, and hence are expected to be more volatile than during normal periods. This is consistent with tests on volatility to detect systematic departure of stock prices from fundamental values.
For the 97 bubble, the volatility is around 0.01 for the 2-year period before the 4 months preceding the 97 peak, which suddenly increases to over 0.012 for the half year before the 97 peak, representing an increase of 20%. A similar pattern is seen for the dot-com bubble, with the volatility increasing from 0.18 in the 2-year period before the 3 months preceding the 2000 peak to 0.23 in the 3 months preceding the 2000 peak. The change is more pronounced for the 07 bubble. Initially, for the 2-year period before the 4 months preceding the 07 peak, the volatility is around 0.01. Then for the 4 months preceding the 07 peak, volatility increases by over 50% to 0.017 (see Table 3 for details).
Property 4. Falling below the -1SD prediction line.
Referring to Figure 1 , signaling the bursting of the 97 bubble is the index dropping below the -1SD trend line on 9/10/97. Thereafter, the HSI falls by 37% for the 19 days after the HSI drops below the -1SD trend line. For the following year, the index drops by 53%, which is a deep and long recession. For the dot-com bubble (Figure 2 ), the Nasdaq drops below the trend line on 11/9/00. Thereafter, the index falls from 4048 to 3075 on 12/10/00, representing a decrease of 32% in just 1 month, and the index drops by 58% for the 6 months after the index crossed the -1SD trend line. For the 07 bubble (Figure 3 ), the HSI drops below the trend line on 21/11/07. Subsequently, 2.5 months later, the HSI drops from 27,616 on 9/1/08 to 21,758 on 22/1/08, representing a decrease of over 20% in just 13 days. For the 1 year after the index drops below the -1SD trend line, the index drops by 59%, which is even larger than the 97 bubble.
Having identified the patterns in stock prices associated with the formation and bursting of bubbles, in the following we suggest a trading rule to profit from bubbles, and then examine different TA strategies to investigate whether this trading rule can help investors generate greater profits than without this trading rule.
Trading rule condition.
For a period of no less than 4 months:
1. The percentage of the number of days with positive returns minus the percentage of the number of days with negative returns increases by more than 7 percentage points.
2. The annualized return for the period increases over 100%.
3. The Peak of the stock price rises over the +1SD trend line by more than 10%.
More than 20% increase in volatility.
If the above 4 conditions occur, then we suggest turning to MA short strategies when the stock price drops below the stock price regression line, until the stock price breaks a dominant downward trend.
Technical Indicators.
Moving Average (MA) is the most commonly used trend indicator. There are many studies regarding the performance of MA, but the findings are not consistent. For example, Brock, et al. (1992) show that MA significantly outperforms a cash benchmark when applied to the Dow Jones Industrial Average. However, Ready (1997) finds that, apart from the earliest sub-period (1970) (1971) (1972) (1973) (1974) , MA generally underperforms the buy-and-hold strategy. More recently, Wong, et al. (2003) support the usefulness of the MA strategy. On the other hand, Fong and Yong (2005) examine various MA rules and conclude there is no evidence of significant trading profits. In this paper, we adopt the Moving Average strategy to examine whether we can profiteer from the bubbles we studies in our paper by investigating the following MA rules: simple Moving Average (MA), simple Exponential Moving Average (EMA), and Dual Moving Average (DMA). These strategies are described briefly below.
Simple Moving Average.
The n-day simple Moving Average (MA) at time t, denoted by , tn MA , is given by:
where i C is the closing price at time i. A moving average changes in response to the addition of a new period and the shedding of the oldest period. As the calculation continues, the n-day moving average increases when the closing price moves upwards as the added value is larger than the deleted value. In a simple MA procedure, a buy signal is generated when the closing price rises above MA and a sell signal is generated when the close falls 
Exponential Moving Average.
In order to reduce the lag effect from the 'outdated' data in simple moving averages, the exponential moving average strategy has been developed. The n-day Exponential Moving Average (EMA) at time t, denoted by , tn EMA , is defined as: Exponential moving averages reduce the lag effect from the 'outdated' data by assigning greater weight to more recent prices. The smoothing constant 2/(n+1) in formula (2) works as the weight that applies to the most recent price depending on the length of the moving average. The shorter is the exponential moving average, the greater is the weight that will be assigned to the most recent price. For example: a 10-period exponential moving average would weight the most recent price 18.18%, and a 20-period exponential moving average would weight the most recent price 9.52%.
EMA will react faster to recent price changes than will a simple moving average. The EMA formula works by weighting the difference between the price in the current period and the EMA in the previous period, and then updating the result of the EMA in the previous period.
The diagram below shows the formation of the buy and sell signals by the use of the MA
strategy (either MA or EMA).
A buy signal is generated when the closing price passes the EMA from below, and a sell signal is generated when the closing price passes the EMA from above. As in the case of MA, the effectiveness of EMA is also undermined by excessive volatilities in stock prices.
Dual Moving Average.
Another commonly used trading rule (see Brock et al., 1992) Unlike simple MA and EMA, DMA is less affected by excess volatilities on certain days due to the smoothing effect of the short MA.
Strategies With and Without Trading Rules.
The data used in this paper are the daily closing values of the Nasdaq and the Hang Seng Under our trading rule, we adopt the MA long only strategy during bubble formation, and for the period after the stock price dropped below the stock price regression line signaling the bursting of the bubble, we will adopt the MA short only strategy. In order to demonstrate the effectiveness of the proposed bubble detection signals, we will compare the above-mentioned strategy with trading rule with the MA strategy without a trading rule. Without a trading rule, we will adopt the MA long and short strategy throughout the whole period.
As a strategy under the proposed trading rule, the MA short strategy is adopted when the four 
is used to test whether the return is profitable for the short strategy. Statistics applied to test whether the buy and sell signals generated by the family of MA yield significantly positive returns for either the long and short strategies are given by: We also report the mean return difference, also known as the buy-sell spread between the long and short strategy. 
The test statistic T will be approximately distributed as
In estimating ˆ  , we set the entries to be zero if they are not significant at the 5% level.
For example, for the Taiwan stock market data for the simple MA (5) Because n is very large, T will approach the standard normal distribution by virtue of the Central Limit Theorem. Thus, the profit generated by using the MA t strategy is significantly greater than zero if
where z  is the critical value such that  = P(Z > z  ) and Z follows the standardized normal distribution.
Nonetheless, it is well known that the daily return is not i.i.d. (independent and identical distributed), and it is also not normal (see, for example, Fama, 1965; Fama and French, 1988) .
It is useful to refer to Lo and MacKinlay (1990) for the violation of the normality assumption, and Conrad and Kaul (1988) for the violation of the independence assumption for daily returns. In order to accommodate the possibility that the Central Limit Theorem is not effective for our data set, we use a bootstrap technique (Hall, 1992)  , generated by the long strategy using the MA family is significantly greater than the return, BH  , using the BH strategy.
The analysis described above is used to test the null hypothesis
Similarly, the null hypothesis
is used to test whether the return, short  , generated by the short strategy using the MA family is significantly greater than the return, BH  , obtained from using the BH strategy.
Let ( , )
T BH R r r  ,  represents the variance matrix of R , and introduce the following test statistic to test whether a long or short strategy using the buy and sell signals generated by the MA family significantly outperforms the BH strategy:
where
The statistic T' should approach the standard normal distribution by virtue of the Central
Limit Theorem as the sample size is very large in this paper. As discussed above, in order to accommodate the possibility that the Central Limit Theorem is not effective for our data set, we use a bootstrap technique in the empirical analysis to check for normality. The results The statistics T and T' will be applied to the aforementioned six periods for the three bubble periods.
Wealth analysis.
In addition to evaluating the performance of these TA strategies, we have also created a portfolio with an initial amount of $1M local currency to compare the performance of different strategies. As trading costs are not negligible in buy/sell strategies, it is necessary to take them into account. The cost of trading varies across countries. For Hong Kong, investors pay a stamp duty of 0.1%, as well as a small amount for commission, transaction levy, transfer fee, trading fee, and a transfer deed fee. For the USA, the trading fee normally ranges from US$9.99 to US$19.99. For simplicity, we will impose a transaction cost of 0.1% in both cases.
Empirical Results.
First, we will describe market returns for the full three periods, namely NASDAQ 31/8/98-9/9/02, HSI 14/7/95-31/8/98, and HSI 5/3/07-31/3/09 (see Table 5 ). These are the returns that investors would receive from a buy/hold strategy. Hence, the t-value could be used to test whether the buy/hold strategy could generate significant returns for the three periods.
As shown in Table 6 , for all three periods, the BH strategy did not generate significantly positive returns in any of the three periods and actually it gives negative returns. Hence, it is necessary to find strategies other than a buy/hold strategy to generate profits from the bull and bear runs. As will be shown below, TA strategies not only generate significantly positive returns, but they could also generate a significant amount of wealth from active buying and selling strategies.
Returns analysis from TA strategies under trading rules.
Under a trading rule, a long and short strategy is adopted during a bubble formation, and a short strategy is adopted after the stock price passes through the stock price regression line from the peak. Tables 5 to 7 report the average daily returns, and the corresponding test statistics, T, under the trading rule for the 3 periods. The difference between the returns from the TA and BH strategies is also computed, showing the test statistics T', as well as the corresponding p-values. In addition, the total numbers of holding days (N) generated by different strategies are also shown.
In Table 7 , it is found that most MA rules generate positive returns that are significant at the 5% level, so that we can conclude that all MA rules provide positive returns for the period HSI 14/7/95-1/9/97. The difference between the returns generated by the MA rule and BH strategy are all positive, with most being significant at the 5% level. Hence, we conclude that MA rules outperform the BH strategy for the period HSI 14/7/95-1/9/97. In Table 8 , we find that the average daily returns from the MA strategy under our trading rule are all positive, and most are significant at the 5% level. Hence, we conclude that the MA rules provide significantly positive returns for the period NASDAQ 31/8/98-12/4/00. Moreover, the difference between the average daily return generated by the MA rules and the BH strategy are all positive, and all are significant at the 10% level. Hence, we conclude that all the MA rules outperform the BH strategy for the period NASDAQ 31/8/98-12/4/00.
From Table 9 , all the MA rules generate positive returns, and most are significant at the 10% level, so we can conclude that all the MA rules generate positive returns for the period HSI 5/3/07-15/11/07. The difference between the returns from all the MA rules and BH strategy are all positive, and all are significant at the 10% level, so that we conclude that all MA rules outperform the BH strategy for the period HSI 5/3/07-15/11/07.
TA strategies without our trading rule.
In Tables 8 to10, we also report the returns from TA strategies without signaling the bubble, that is, we adopt long and short strategies throughout the three entire periods. In Table 10 , during HSI 14/7/1995-31/8/98, most of the MA families were able to generate returns that are significant at the 10% level, with most being significant at the 5% level. Hence, we conclude that MA families are able to generate significantly positive returns for the period HSI 14/7/95-31/8/98. However, the difference between the returns from long and short and BH strategies are not significant at the 10% level, so that we can conclude that long and short strategies are not able to beat the BH strategy for the period HSI 14/7/95-31/8/98.
In Table 11 most the MA families are not able to generate significantly positive returns for the period Nasdaq31/8/98-9/9/02. Moreover, the difference between the long and short and BH strategies are not significant at the 10% level, so that we conclude that MA families cannot 19 beat the BH strategy for Nasdaq 31/8/98-9/9/02. In Table 12 , most of the MA families did not generate returns that are significant at the 10% level. However, the difference between returns from the long and short and BH strategies are significant at the 1% level, so that we conclude that long and short strategies are able to beat the BH strategy for the sample given in HSI 5/3/07-31/3/09.
Wealth analysis with and without trading rules.
In order to complete the empirical analysis, we establish a portfolio with initial amount of $1M in the beginning of the three periods, namely HSI 14/7/95-31/8/98, NASDAQ 31/8/98-9/9/02, and HSI 5/3/07-31/3/09. With a trading rule, during the bull run (from the beginning to the point where the stock price dropped below the moving regression line from the peak), we adopt long and short only strategies using the MA family. Thereafter, we adopt short only strategies using the MA family. For comparison, we also establish the same portfolio for the BH strategy. The results are shown in Tables 11 to 13 .
In order to demonstrate the effectiveness of our bubble detection signals, we also show the wealth without a trading rule. As given in Tables 11 to 13 , MA strategies with a trading rule are able to beat MA strategies without a trading rule by 4% to 68%.
Comparing the MA strategies with and without trading rules, under a 0.1% transaction cost scenario, under our trading rule the MA strategies are able to outperform the MA strategies without a trading rule by 4% to 68%. Hence, we conclude that our bubble detection signals are able to help investors generate greater wealth.
In Table 13 , the most profitable strategies are MA5, 10, 20, DMA(5, 20) EMA5 with trading rule.
From an initial amount of $1M, the investment grew to more than $2.2M in just 3 years. In Table   14 , the most profitable strategies are MA20, DMA(5,30) and EMA20, whereby a $1M initial investment has increased to more than $2.4M in just 4 years. In Table 15 , the most profitable strategies are MA20, MA30, DMA(5,20), DMA(5,30) and EMA20, such that an initial investment of $1M grew to more than $1.8M in just 2 years.
In Tables 11 to 13 , we also report the wealth generated from TA strategies without trading rules, that is, we adopt long and sell strategies throughout the three periods. In Table 13 , the greatest wealth of up to 2.29M is generated from MA(5), which is 10% smaller than the 2.52M generated from the same TA strategies under our trading rule. In Table 14 , the greatest wealth up to 2.39M is generated from EMA(20), which is 16% below the 2.78M wealth generated from a trading rule and adopted short strategies after the bubble burst. In Table 15 , the greatest wealth is generated from MA30, generating 2.08M, compared with 2.25M by the same TA strategies under our 20 trading rule.
In short, all MA strategies can generate significant returns, and all are able to outperform the BH strategies. In all three cases, MA20 consistently produces a significant amount of wealth using long strategies during bull runs and short strategies during bear runs. Moreover, comparing the TA strategies with knowing and without trading rules, the former is able to beat the latter substantially, so that the signaling of a bubble can help investors generate significant wealth.
Conclusion.
In summary, there are four primary properties associated with the formation and bursting of bubbles. The first three are about the formation of bubbles, and the fourth one signals the day of reckoning when the bubble bursts. For investors with a long position in the stock market, a conservative strategy that might be advised is as follows: if the first three patterns emerge, and the HSI drops below the moving regression line (by then the stock price would have dropped by more than 10% from its peak), then investors should sell their stocks to avoid market crashes as well as a deep and long bear market. This is consonant with the idea that nobody invests in a financial bubble after it has burst. Most investors should have sold their shares when the index dropped below the -1SD trend line, by which time a market crash is highly likely, to be followed by a deep and long bear market. For aggressive investors, to generate the greatest wealth, they can adopt MA20 long and short strategies during bull runs, and MA20 short strategies after the stock price has dropped below the moving regression line from the peak, until the stock price breaks a dominant downward trend.
As the analyses presented above shows, such strategies generate greater wealth than do BH strategies and simple TA strategies which adopted long and short strategies for the entire period.
From the above, we conclude that TA analysis is not only useful in normal times, as shown in Wong et al. (2005) , but TA strategies are also useful during the formation of bubbles and market crashes. This is not surprising as the market is regarded as highly inefficient when bubbles form, such that the stock price no longer depends on fundamentals. By applying technical indicators, investors can ride the trends to generate greater wealth during bubble formation and subsequent crashes. The table shows the percentage of days with positive and negative returns, the average daily returns and returns for the period (annualized) for the periods before and during the bubble formation. The table shows the percentage of days with positive and negative returns, the average daily returns and returns for the period (annualized) for the periods before and during the bubble formation. The table shows the volatility of stock returns before and during the bubble formation. N denotes the number of days during each period.
T is the standard t statistic of whether the mean returns from the buy/hold strategy is significantly different from zero. Long and short strategies are adopted throughout the whole period, without our trading rule.
MA families are able to generate significantly positive returns for the period HSI 14/7/95-31/8/98. *** p < 1%, ** p < 5% , * p < 10%. A portfolio of $1M is set up at the beginning of the three periods. Transaction costs are assumed to equal 0.1% of the value of the trade. Under our trading rule, long and short strategy is adopted from the low point of the bull market up to the point when the stock index dropped from its peak to below the predicted stock index Pred Zt Price (cf. Figures 1-3 ).
Thereafter, a short strategy is taken until the stock price breaks the downward trend ABC by passing through point C. In the absence of a trading rule, long and short strategies are adopted throughout the whole period. As Tables 11 to 13 show, the bubble detection signals enable investors to generate 7% to 68% greater wealth than ?. 
